Potassium influx isotherms were obtaiwd for 10 cultvars of barley using plants which had been grown with or without potasslim ( (4, 12, 14) . Despite extensive investigations by plant physiologists which have sought to characterize the underlying mechanisms ofion absorption, little attention has been paid to the potential practical application of these findings to the search for such strains.
and lower (Conquest) ranked cultvars, and established similar differences in the rates of translocation to the shoot Efflux analyses showed no differences in potassium efflux from the cytoplasm or from the vacuole for these cultivars. Growth rate studies under different conditions ofpotassium limitation indicated, with some exceptions, strong positive correlations between ranks accorded cultvars on the basis of influx kinetics and those based upon growth rates.
A major strategy in the attainment of present high yields of food crops has been the selection of strains which demonstrate favorable responses to high fertilizer application. Although formerly a valid strategy, it is now generally acknowledged that the increasingly high cost of fertilizers will, in global terms, represent a major constraint on increased productivity (1, 4, 16) . It is therefore considered imperative that crop physiologists and plant breeders pursue the goal of isolating strains of crop plants which can better use the presently available resources (4, 12, 14) . Despite extensive investigations by plant physiologists which have sought to characterize the underlying mechanisms ofion absorption, little attention has been paid to the potential practical application of these findings to the search for such strains.
There are clear indications that ion absorption by plants is under genetic control and that considerable differences exist both between and within genera (7, 8, 13) . In order to exploit this resource for the selection of improved lines of plants, one 3 h at 500 C. Each of the ashes was then dissolved in 10 ml of distilled H20 and the radioactivity obtained by Cerenkov counting in a Searle Isocap 300 scintillation spectrometer.
EFFLUX EXPERIMENTS
The two cultivars employed in the efflux analyses (Herta and Conquest) were grown for 6 days in either 0.5 mm CaSO4, to which was added MRb (0.5 ,uCi total), or 0.5 mm CaSO4 + 5 mM KCI (similarly labeled with '*Rb) contained in 2-liter vessels. By these means, the potassium contained in both low and high K+ plants was isotopically labeled. At the beginning of the efflux analyses, roots were transferred to aerated nonlabeled efflux media contained in 50-ml centrifuge tubes and maintained at 30 C in a water bath. Plants were transferred to fresh efflux solutions at the intervals shown in Figure 2 . Twenty-ml aliquots of the efflux solutions were removed and counted as described above. At the end of the efflux experiments, root isotopic content was determined as described in the section on influx determination. The total radioactivities contained at the beginning of the efflux experiments were calculated by addition of the total counts effluxed to the tissue radioactivities.
Determinations of the half-life values (t1/2) for cytoplasmic exchange were obtained as described by Walker and Pitman (21) by subtracting vacuolar radioactivity from total root radioactivity, ELM. Solutions for these experiments were contained in 2-liter vessels so that at the lowest concentration (0.1 ytM) all available K+ was absorbed within the 24-h period of the experiment, and thus a strong element of competition was present.
Translocation to the Shoot. Patterns of translocation in Herta and Conquest were examined in experiments lasting for 5 days. Low K+ roots of both cultivars absorbed potassium from 70 liters of 5 pM KCI + 0.5 mm CaSO4 labeled with 'Rb. The use of this isotope as a long term tracer for potassium is not ideal, because of discrimination between these elements. However, unless the two cultivars were differentially discriminating the results give indications of the patterns of translocation. Samples of plants were removed from the uptake solution for radioactivity determinations at intervals of time shown in Figure 3 .
RESULTS AND DISCUSSION
The first step in the assimilation of inorganic ions by the root must involve traversing the plasmalemma. In the present study, plasmalemma influx isotherms for both low and high K+ plants revealed substantial differences between cultivars. Representative data for 5 of the 10 cultivars studied are shown in Figure 1 for low K+ plants. Each of the data points is the mean of four replicates. Influx means for Fergus were significantly higher (P < 0.05) than those for Conquest, the differences being most marked at the lower K+ concentrations. The percentage difference between Fergus and Conquest declined from 50 at 0.01 mm K+ to 17% at 0.2 mM K+. Differences in rates of uptake and translocation for K+ of a similar order of magnitude have previously been shown to exist between cultivars of various crop plants (7, 15, 19 Figure 2 . The inset in this figure reveals the pattern of plasmalemma efflux dissected from the overall pattern of efflux by the standard procedure of subtracting the slower (vacuolar) efflux characteristics. Statistical analysis of the slopes of the regression lines (kinetic constants for exchange) for both plasmalemma and vacuolar efflux revealed no differences between cultivars for either low or high K+ plants. The Figure 2 appear to indicate some differences in the intitial isotopic content of vacuolar and cytoplasmic compartments in these cultivars, but these differences are small. Their magnitude is exaggerated by the expanded form of the logarithmic plot.
On the basis of the higher influx and similar efflux patterns, we predicted that net uptake of K+ should be higher in Herta than in Conquest. Net uptake was therefore measured over a 24-h period in which these cultivars competed for 'Rb-labeled K+ from solutions containing from 0.1 to 100 ,UM K+. differences in the total counts translocated and in the per cent of absorbed radioactivity which was transferred to the shoots. The proportion of absorbed radioactivity which was delivered to the shoot in each cultivar is shown, as a function of time, in Figure 3 . These differences are in the same direction as the differences observed for uptake. Within 12 h of the first exposure to the labeled uptake solution (70 liters of 5 ,UM KCI + 0.5 mm CaSO4 labeled at a specific radioactivity of 1.5 ,uCi/mmol K+) levels of radioactivity in the solution had declined to background levels. The subsequent increase of label in the shoots must therefore reflect redistribution of previously absorbed label. As seen in Figure 3 , the initial differences between these cultivars is maintained even after 5 days.
The above data establish very clearly that cultivar differences exist in short term (10-min) (2) 30 ± 1 (8) 2) Betzes GLASS AND PERLEY (5) when available, are at an advantage. Furthermore, these authors have shown that the frequency with which the nutrient patch is encountered may be critical in determining the success of one species over another. Considering the possible complications arising from such patchy regimes we therefore decided to assess the performance of five selected cultivars under conditions designed to maintain a quasi-steady-state of K+ supply. This was achieved by growing five of the cultivars together, and hence in competition for available K+, at five different levels of K+ supply.
The resulting fresh weights at each of the five concentrations of K+ supplied to the five cultivars are recorded in Table V in which cultivars are ranked according to average fresh weight rankings for all K+ levels in the cultivar column and again according to fresh weight at each of the K+ levels. At all levels but the 500 g.m, the means for fresh weight were shown to be statistically different (P < 0.05). At the lower levels of K+ supply, where K+ supply was severely limiting, only a slight growth response to increasing K+ was observed. Nevertheless, the data reveal a consistent pattern of superior performance by Herta and Fergus and generally poor performance by Conquest. Average rankings over the five concentrations of K+, when compared to the ranking patterns for short term influx measurements, gave highly significant correlation coefficients with low K+ Km ranks (r = + 0.9) and low K' V,,. ranks (r = + 1.0).
